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INTRODUCTION 


A TRIENNIAL report is an Opportunity to assess progress. On the one 
hand we can point to the work outlined in the following pages as 
reflecting a good and active research team. But on the other hand we 
are well aware of many neglected problems which, if they are to be 
tackled, need more pairs of hands. Between 1957 and 1966 the staff 
allowed Botany Division — scientists and their assistants, librarians and 
clerical staff—increased from 28 to 35, a growth of about 50 per cent 
in 10 years, representing a compound interest rate of some 4.8 per cent. 
This is not an adequate rate of expansion if we are to carry out the 
work required of us. The basic botanical information which we seek 
out and make available is being increasingly used and asked for by 
government departments such as Agriculture, Lands and Survey, 
Forest Service, Electricity and by divisions of D.S.LR.; by local bodies 
such as catchment boards, county councils and nassella tussock boards: 
and by universities, commercial firms and the public. Each of the 
fields outlined in the following pages should be reinforced, with priority 
given to weed research and palynology; and other fields should be 
entered, such as researches on lower plants (mosses, liverworts, lichens, 
seaweeds) and research in plant anatomy, with its implications for 
such varied topics as plant classification, study of fossil fragments, and 
identification of the stomach contents of noxious and useful animals. 

‘I'wo important events should be noted in 1963-65. Negotiations 
began in early 1958 between Botany Division and Head Office of 
D.S.1.R. on the question of a purely botanical journal for New Zealand, 
and the New Zealand Journal of Botany began publication in 1963. It 
provided an alternative to the general journals in which botanical 
articles were mixed with those of other disciplines. The new journal 
has an advisory board with representatives of both D.S.LR. and 
universities, In 1965 a grant of £24,100 was made to our library by the 
Scientific Research Distribution Committee of the “Golden Kiwi” 
lottery. This money is to be used to purchase back numbers of 
botanical periodicals poorly represented in New Zealand. These works 
will of course be available by interloan to all bona fide organisations 
throughout the country. We are very grateful for the valuable support 
which we received in both these endeavours from universities, other 
government departments and many other organisations and private 
individuals. 


Functions and Location 


The main function of Botany Division is to study the plants of New 
Zealand. We seek to describe and classify the native, adventive, and 
horticultural flora, and to describe the vegetation whether old. or new, 
past or present. To facilitate these aims, research is also carried out 
in genetics, cytology, anatomy, morphology, physiology and ecology. 
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The information thus obtained is made widely available both here 
and overseas. . 

The Division’s headquarters is near the township of Lincoln, 14 miles 
south-west of Christchurch in the South Island. 


Location Latitude 43° 38’ S. 
Longitude 172° 30’ E. 
Height above sea level 36ft. 

Soil Headquarters Block. Whakanui silt loam on 
sand, mottled phase. 
East Block. Templeton silt loam and. Eyre 
shallow silt loam with stones in places, 


Rainfall 25 inches per annum on 125 days. 
Distribution erratic, late spring droughts 
common. 

Mean Evap. 36.71 inches per annum (lI years). 

Rainfall /Evap. 0.681. 

Temperature Mean Maximum 61.0° F. 

Mean Minimum 44.3° F. 
Mean 51.1° F. 
Humidity 71.5% (at 9 a.m.). 
Days of ground 
frosts 93. 


Hours of sunshine 2005. 


SUB-STATIONS. The North Island sub-station is situated at the 
headquarters of Soil Bureau, D.S.I.R., at Taita, Lower Hutt, near 
Wellington. 


THE HERBARIUM 


(International Code, CHR) 
(Herbarium Keeper, Mr T. W. Rawson) 


IN THE past three years there has been further development and 
growth of herbarium storage space and of facilities for the study of 
specimens. In continuation of the policy to transfer specimens from 
cardboard boxes to metal cabinets, 40 low cabinets and 24 tall ones 
have now been installed, and the mosses, lichens, conifers and. portions 
of the fern and Dicotyledones sections transferred to them. With 48 
more tall cabinets to be purchased in 1966 and 1967, the housing of 
most of the herbarium in metal cabinets is in sight. Reorganisation of 
the Dicotyledones section of the herbarium to correspond with Vol. | 
of Allan’s “Flora of New Zealand” has continued and the necessary 
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re-labelling of folders, boxes, and cabinets has kept up to date with 
the numerous changes. 


As a basis for a card index to New Zealand species, descriptions in 
the following volumes have been mounted on cards: 


A. Zahlbruckner, 1941 Lichenes Novae Zelandiae 
G. O. K. Sainsbury, 1955 A Handbook of the New Zealand Mosses 


H. H. Allan, 1940 A Handbook of the Naturalised Flora of 
New Zealand 
H. H. Allan, 1961 Flora of New Zealand Vol. I. 


Cards are added to the file as new species and combinations are 
published. A species list of hepatics has been compiled. 

The herbarium continues to grow, about 5,000 specimens being added 
annually. The following large collections have been deposited by 
members of the staff: 


Plants of North Island mountains: Mr A. P. Druce. 

Plants of Nelson Lakes National Park: Mrs M. J. A. Bulfin. 

Plants of Westland National Park: Dr P. Wardle. 

Alpine Ranunculi: Dr F. J. F. Fisher. 

Water and swamp plants from Rotorua district: Miss R. Mason. 

South Chilean plants: Dr E. J. Godley. 

Plants of the Rocky Mountains, Colorado: Dr P. Wardle. 

Plants of Pacific and S.E. Asia: Mr B. E. V. Parham. 

Wheat varieties (some 1400 sheets) from the living collection of 
the Crop Research Division: Mr V. D. Zotov and Miss J. D. 
Pawsey. 

Adventive plants and New Zealand lichens: Mr A. J. Healy. 

Cultivated woody plants: Mr W. R. Sykes. 

As time allowed, collections of specimens made in the following 
areas by various workers have been determined by Mr B. E. V. Parham: 

Chusan Archipelago and Okinawa, D. Cairns—1946. 

Indonesia (formerly N.E.1.) and Philippines, D. Cairns—1946. 


Papua, New Guinea, plants grown from seeds accidentally intro- 
duced with war material, A. J. Healy—1950. 


Western Samoa, B. E. V. Parham—1956-64. 

Pacific Islands, Dr M. Laird—1954-55 (?). 

Panama, Dr E. J. Godley—1958. 

Norfolk Island, B. Somers—1959. 

Chatham Islands, B. Bell—1959-60. 

New Caledonia, plants grown from seeds accidentally introduced. 
on boots, A. J. Healy—1963. 

S. Chile, plants grown from seeds accidentally introduced in trouser 
cuffs and boots, A. J. Healy—1963. 
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A list of Samoan plants, with notes on the local names and economic 
uses, has been compiled by Mr Parham and a card index of the 
indigenous and adventive flora established. 

Some 400 packets have been added to the seed herbarium. 

We are also extremely grateful to a number of people who have 
kindly donated specimens during 1963-65, including the following: 


Mr G. I. Collett Specimens from 14 lighthouse stations 

Mr F. M. Warren Collections from the Auckland district 

Dr O. Degener Hawaiian material 

Prof. G. T. S. Baylis Solanum material 

Dr K. O’Connor South American collections 

Mr N. L. Elder Personal herbarium and also that of Mr 
J. A. Langbein 

Dr M. B. Forde Haloragis erecta, reference collection 

Mr H. Isaachsen Through Mr Zotov a collection of 
bamboos 

Mrs S. Walker Chilean material 

Lincoln College Field Nelson asteliads 

Club 

Mr D. H. Leigh Several collections from Nelson area 

Mr W. B. Brockie Epilobium, collection of voucher 
specimens 

Mr H. Talbot Many collections 

Dr E. A. Flint New records of fresh-water algae 

Mr W. Martin Type specimens of new Cladia taxa 

Dr J. F. Findlay Stewart Island collection 


The number of loans has steadily increased and some 25 annually 
have been made to and from herbaria in New Zealand, Australia, Great 
Britain and North America, while duplicates were exchanged with 20 
herbaria. 

Forty visitors with a wide range of interests worked in the herbarium 
during 1963-65. 


LIBRARY 


(Miss B. E. Harris, Miss M. E. Blackmore) 


Back numbers of the following periodicals hitherto poorly held in 
New Zealand have been purchased from the “Golden Kiwi” library 
grant (see introduction). 

Acta Horti Bergiani 
Addisonia 


Berichte der Deutschen Botanischen Gesellschaft 
8 


PHOTOGRAPH, J. SOMERS COCKS 
ere, ee eerernereeny 7 meU7Imn Prat) rere ave" 0 ont tee Ae Neon oe 


Plant remains recovered from Kettlehole Bog, Cass, from 
sediments lying between 150-200 cm. Top: seed of Podo- 
carpus ferrugineus (4x natural size) ; bottom: seed of Pota- 
mogeton cheesemanii (30x natural size) . 
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(Miss B. E. Harris, Miss M. E. Blackmore) 


Back numbers of the following periodicals hitherto poorly held in 
New Zealand have been purchased from the “Golden Kiwi’ library 


grant (see introduction) . 
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PHOTOGRAPH, J. SOMERS COCKS 


Plant remains recovered from Kettlehole Bog, Cass, from 
sediments lying between 150-200 cm. Top: seed of Potamoge- 
ton cheesemanii (30x natural size) ; bottom: seed of Podo- 
carpus ferrugineus (4x natural S1Ze) . 


PHOTOGRAPH, A. UNDERHILL 


Pollen grains. Top: Podocarpus ferrugineus (x 800). 
The characteristic “folds” at the point of insertion of the 
wings to the body of the grain are clearly illustrated. 
Bottom: Senecio bellidioides (x 2000). This photograph 


illustrates the surface pattern and the characters of the 
apertures. 


Blyttia 

Botanical Magazine, Tokyo 

Botanische Jahrbuicher 

Le Botaniste 

Bulletin de la Société Botanique de France 
La Cellule 

Dansk Botanisk Arkiv 

Fortschritte der Botanik 

Memoirs of the New York Botanical Garden 
Memoirs of the Torrey Botanical Club 
Phyton: Annales Rei Botanicae 

Preslia 

Recueil des Travaux Botaniques Neerlandais 
Svensk Botanisk ‘Tidskrift 

Symbolae Botanicae Upsalienses 

Zeitschrift fur Botanik 

Zeitschrift fur Pflanzenzichtung 


We are extremely grateful for the following donations. 


1. 


~I 


Presented by Mr Stephen Hector Saxby. 

An outstanding gift of 48 volumes, some of 
them used by Mr Saxby’s grandfather, Sir 
James Hector. 

Presented by Dr Winifred Curtis. 

Curtis, Winifred M. ‘The Student’s Flora of Tasmania. Part 2. 

Presented by Miss M. W. Crookes, 

Dobbie, H. B. New Zealand Ferns, by Marguerite Crookes 
incorporating illustrations and _ original 
work by H. B. Dobbie. 6th Ed. 

Presented by Mr B. M. Gilpin. 

Gilpin, Bevan M. The Vegetation of a Kettlehole at Cass, 
Waimakariri River Basin. M.Sc. thesis, 
University of Canterbury, 1963. 


. Presented by Mr John W. Parham. 


Parham, John W. Plants of the Fiji Islands. 
Presented by Dr Askell Love. 
Love, Askell & North Atlantic Biota and their History. 
Love, Doris, ed. 
Presented by Mr Hugo L. Blomquist, Emeritus Professor of Botany, 
and the Department of Botany, Duke University. 
Blomquist, Hugo The Grasses of North Carolina. 
Leander 
Presented by the Director, Rachel McMasters Miller Hunt Botanical 
Library, Carnegie Institute of Technology, Pittsburg. 
Catalogue of Botanical Books in the Collec- 
tion of Rachel McMasters Miller Hunt. 
Vols 1-2. 1958-1961. 
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9, Presented by Mrs R. W. Watson, Wainui Beach, Gisborne. 
Jones, Mrs Stanley Handbook of the Ferns of New Zealand, 
chiefly compiled from Dr Hooker’s “Flora 
Novae Zelandiae”’, Sir Wm. J. Hooker’s 
“Species Filicum,” &c. John Varty, Queen 
Street, Auckland, 1861. 


10. Presented by Dr W. M. Hamilton. 


Wulff, E. V. An introduction to Historical Plant 
Geography. 
11. Presented by Dr N. T. Moar. 
Moar, N. T. The History of the Late-weichselian and 


Flandrian Vegetation in Scotland. Ph.D. 
thesis, University of Cambridge. 


12. Presented by Dr L. B. Moore. 
New Zealand Geographer, Vols. 1-12 (1945- 
1956). 


13. Presented by Professor M. Sato. 
Miscellanea Bryologies et Lichenologica, 
Vols. 1-3 no. 8 (1955-1964) . 


14. Presented by Dr R. M. Allison. 
Cockayne, L. Monograph on the New Zealand Beech 
Forests. Part 1. 


THE EXPERIMENTAL GARDENS 


1. Lincoln headquarters, South Island (Officer in charge, Mr I. C. 
Brown). 


The Experimental Gardens consists of five acres in Headquarters 
Block and 18 acres half a mile to the north-east in East Block. Head- 
quarters Block is divided into 16 approximately quarter acre plots, 
with lawns, borders, and beds surrounding the main building. 

Propagation facilities include two 18 x 30 ft. glasshouses attached to 
a potting shed, four smaller isolation elasshouses, three 18 x 30 ft. lath 
shadehouses with P.V.C. roofing, and three cold frames. In one of the 
larger glasshouses is an electronic leaf controlled misting system; 
supplementary lighting is also available in this glasshouse. 

Two Metasequoia trees and one ginkgo have been planted in the 
grounds outside the herbarium. Recent plantings in field plots (H.Q. 
block) include Cortaderia, Chionochloa, Agropyron, Coprosma, Sophora 
Gaultheria, Australian poas, and some 300 willows for a Salix invest- 
igation. A permanent border of Cortaderia has been planted and con- 
tains both native and introduced species. Other collections of plants 
for scientific purposes being maintained in pots include orchids, Astelia, 
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Collosbermum, Juncus, Carex, Uncinia, Olearia, Pittosporum, Mentha, 
Fuchsia, and a considerable number of adventive plants. In January 
1961 several seedlings and cuttings of the rare Metrosideros parkinsonii 
were received from Mr D. Leigh, Nelson; one of these flowered in Nov- 
ember 1965. 

On East Block there are several larger projects including three acres 
of Coriaderia, 200 Hebe cultivars, Sophora, Phormium, a trial plot of 
Solanum laciniatum, and a number of exotics. A plot of 21 willows is 
being grown for Plant Diseases Division for microbiological investiga- 
tions. The remainder of East Block is under grass and is kept mown. 
The hedges and trees planted round East Block boundaries will soon be 
affording the shelter necessary for some of the more difficult plants. 
Corkscrew willow planted for shelter on East Block failed to establish, 
but was very successful on H.Q. Block. 

In February 1963 at the Canterbury Horticultural Society’s Cen- 
tennial Exhibition a collection of native grasses was exhibited, the 
genera being Chionochloa, Poa, Trisetum, Dichelachne, Festuca, Deye- 
uxta, Deschampsia, Koeleria, Agropyron, Stipa, Microlaena, and Corta- 
deria. This demonstrated the potential of native grasses as horticultural 
subjects. A display of hebes at the 1965 Canterbury Horticultural Show 
featured about 20 of the bushy lower-growing to prostrate species. 

In 1964 a small 9 H.P. garden tractor was purchased and has proved 
time and labour saving, especially on inter-row cultivation. It also 
drives a compressed air hedge trimmer, which has halved the time 
spent on cutting hedges. 


SEED EXCHANGES 


(Mrs M. J. A. Bulfin) 


A steady demand for seed of indigenous species continues, either for 
purely scientific purposes or for use in horticulture, chiefly by botanic 
gardens. 

In the first group we have had. requests from workers in taxonomic 
fields for seed of Apium spp., Linum monogynum, Hibiscus spp., Myo- 
sotis spp., all the New Zealand members of the Caryophyllaceae, and 
many others. Chemists and cytologists have requested various species 
and there has been a sustained interest in our two species of Solanum. 
At least two European countries are now growing S. aviculare and 
S. laciniatum as a commercial crop for the production of cortisone and 
during last year Dr H. Hiirlimann of C.LB.A., Basle, Switzerland, 
visited us to see these plants growing in their natural habitats. Seeds of 
a wide number of species have been sent to botanic gardens in many 
parts of the world, and also to such well known private gardens as the 
Savill Gardens and the gardens at Tresco Abbey. 
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Almost all the seed forwarded is collected in the field, and localities 
of collection and other relevant information are always included with 
the sample. During the last season 33 enquirers from 16 different 
countries asked for 263 samples of seed. of nearly as many species. It was 
possible to fulfil 204 of these, and outstanding requests have been held 
over till seed is available. 


TAXONOMY 


Volume I of the Flora of New Zealand, describing the indigenous 
dicotyledons, conifers, and ferns, was published in 1961, and we are 
now preparing material for Volume II, which will deal with the 
indigenous monocotyledons. Dr L. B. Moore reports below on native 
members of the Liliaceae (plants related to lilies), Iridaceae (related 
to Iris), and Orchidaceae (orchids). Dr E. Edgar has nearly completed 
an account of the native rushes (Juncaceae) , sedges (Cyperaceae) , and 
two other families of damp habitats, the ‘Centrolepidaceae and 
Restionaceae. Mr V. D. Zotov is working on a major family, the 
Gramineae (grasses) . 


1. Liliaceae, Iridaceae, Orchidaceae (Dr L. B. Moore) 


In 1963 classical specimens were studied in a number of herbaria, 
particularly those of the Royal Botanic Gardens, Kew, and the British 
Museum (Natural History); the early collections of Forster at the 
University of Géttingen and of D’Urville at the University of Caen 
were also examined. A revision of the New Zealand representatives of 
the genus Bulbinella has been published, raising the number of species 
from three to six, each with a well-defined geographic and/or habitat 
range. A completed paper on the asteliads of Australasia includes 
information derived from some 300 plants in cultivation at Lincoln. 
The diminutive Astelia subulata, which is a common constituent of 
lowland peat bogs of Auckland and Campbell Islands, has been found 
on the Paparoa Range, some 60 miles south of its only other known 
South Island occurrence at Mt. Augustus. A widely representative 
collection of Libertia plants is being grown in an attempt to correlate 
the diversity of form with different levels of polyploidy. Current work 
on orchids is facilitated by a comprehensive set of detailed unpublished 
water-colour illustrations, made over a number of years, and lent by 
Mr J. B. Irwin. Living plants and photographs of the rare saprophytic 
orchid Yoania australis Hatch were presented by its discoverers, Messrs 
R. and J. Beever. Fresh specimens and field observations from many 
districts have been contributed by interested persons and special thanks 
are due to the following: the late Mr M. Hodgkins of Tauranga; Mr R. 
Bell of Pirongia; Dr I. M. Morice of Wellington; Mrs V. M. Scott and 
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Mr K. H. Marshall of Takaka; Mr I. Robins of Greymouth; Mrs E. 
Willa of Stewart Island; and members of the Lincoln College Field 
Club. 


2. Juncaceae, Cyperaceae, etc. (Dr E. Edgar) 


In Juncaceae a revision of the species of Juncus sect. Genuini in 
New Zealand has been published. A revision of Luzula is in press and 
the co-operation of Dr H. Nordenskidéld, Royal Agricultural College, 
Uppsala, Sweden, is gratefully acknowledged. In Cyperaceae a new 
species of Oreobolus has been described — O. impar — which was 
formerly known in New Zealand as O. pumilio; and descriptions of two 
new species of Scirpus sect. Isolepis are in press. 

A collection of as many species as possible of the four families under 
study is being maintained in the experimental garden; and Mr N. Potts 
and Mr H. Talbot, in particular, have very generously provided plants 
of Carex, and Mr A. P. Druce plants of Scirpus and Uncinia. Fixed 
material from plants in this collection is often sent to research workers 
overseas for anatomical studies. 


3. Gramineae (Mr V. D. Zotov) 


Genera of the New Zealand grasses number 100, of which 34 are 
represented by indigenous species and receive priority attention in the 
preparation of the second volume of the Flora of New Zealand. While 
the species of the grass flora, both indigenous and introduced, are 
predominantly members of Pooideae and to a less extent of Arun- 
dinoideae, a few belong to Oryzoideae, Eragrostoideae, Panicoideae and 
Andropogonoideae. All the species of Bambusoideae are introduced, 
and most are found in cultivation only or as garden escapes. 

Identification of grass collections from a wide range of sources 
continues; this service is especially available to state departments, 
universities and amateur botanists. It represents a valuable source of 
information and herbarium material of both indigenous and introduced 
species, provides records on establishment and spread of introduced 
species, and raises new problems requiring attention. The following 
examples are representative: 


(1) Ryegrass species are of great importance in the economy of the 
country, yet confusion in names arises. Just what is Lolium multiflorum 
in the strict sense, i.e. L. multiflorum var. multiflorum? How does it 
differ from L. westerwoldicum, otherwise L. multiflorum var. wester- 
woldicum? The latter names and others applying to seemingly the same 
taxon keep turning up in literature from abroad. At present, it appears 
that the commonly grown Italian ryegrass might well be called L. multi- 
florum var. italicum as distinct from L. multiflorum var. multiflorum, 
with which var. westerwoldicum is apparently synonymous. Insistence 
by certain agricultural authorities on the use of the name L. hybridum 
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for a limited section of the whole interfertile group seems to complicate 
the nomenclature unnecessarily. 


(2) Poa caespitosa, 1.€e. P. laevis, 1s the smooth-leaved “silver tussock” 
of the tussock erasslands. P. australis, the rough-leaved tussock, an intro- 
duction from Australia, was known to occur in New Zealand in 1906 as 
rare plants near Whangarei and Auckland, but in recent years it has 
been reported from other localities. 


(3) Poa uniflora was described by J. Buchanan from Mount Arthur 
in 1880, and was not seen again until February 1965, when it was 
gathered by Miss Margaret Hamilton in the Cobb Valley not far from 
the original locality. Only a small patch exists in the wild state, but a 
plant is about to flower in a divisional glasshouse. The grass is un- 
doubtedly Simplicia, but its specific status will be investigated. 


EXPERIMENTAL TAXONOMY 


Chionochloa (Snow-grass) Mr H. E, Connor 


Six taxa, C. cheesemanii, C. conspicua ssp. cunninghamit, C. flave- 
scens, C. flavicans, C. rigida and C. rubra, were self-pollinated in Nov- 
ember 1960. Seed was set in all cases and these species bred true. Dur- 
ing the four or five years delay between seed sowing and first flowering 
many plants of the forest species died in the dry open Lincoln gardens; 
the rather limited data for these indicate that there is no in- 
breeding depression, nor is there in those species from typical tussock 
grasslands. 

Studies of interspecific hybrids among species of Chionochloa are 
continuing. Controlled and spontaneous interspecific hybrids are avail- 
able for study. Most crosses are easily obtained, but with C. flavicans as 
female no hybrids were produced, nor have there been spontaneous 
hybrids involving this species as female parent. Crosses with C. flavi- 
cans as male parent, however, yield hybrid progeny. Emasculated florets 
set no seed. While most species are fully sexually reproducing, there 
seem grounds for suspecting possible asexual reproduction in C. flavi- 
cans. 

All F, interspecific hybrids are fertile on selfing but a wide range 
of seed set occurs (e.g. C. conspicua ssp. cunninghamii x C. flavicans 
set 2.4 per cent seed while C. rigida x C. rubra set 48.2 per cent). Esti- 
mates of pollen fertility for these hybrids were 83.4 per cent and 92.3 
per cent respectively. Most hybrids maintain a high level of pollen 
fertility (as estimated from pollen-stainability) by contrast with the 
wide differences in seed setting. Apart from C. flavicans on the female 
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side there seem no barriers to intercrossing among the species tested. 
F,families are now being raised to study fertility and recombination 
of the characters used in the classification of the genus. 


Festuca (Fescue-tussock) Mr H. E. Connor 


Studies on F, interspecific hybrids F. matthewsii x F. novae-zelandiae 
show recombination of several of the simpler characters used in the 
field in recognising these two taxa. More especially, the wide angled 
branching of the panicle in F. matthewsii dominates the laxer branch- 
ing of| F. novae-zelandiae. F, plants back-crossed to parent species indi- 
cate that combinations typical of the parents are more numerous than 
some bizarre types. 

The genetic barrier between these two species does not seem as highly 
evolved as do the morphological, ecological and physiological differ- 
ences. Hybridism could occur in the field when these two species meet, 
though there seems to be little or no field evidence for it. 


Agropyron (Blue wheatgrass) Mr H. E. Connor 


Work has been directed to the production of races from intraspecific 
hybrids in A. scabrum. New races at F; show some signs of stability (see 
Connor N.Z. Jl. Sci. 3: 99-115, 1962). If stabilized at F, or Fg these 
races will be crossed to the parent phenodemes and compared for fertil- 
ity with the original F, intraspecific hybrids, thus giving some informa- 
tion of new phenodemes in this species. 


Sophora (Kowhai) Dr E. J. Godley 


The main aim of this work is to study the components at present 
classified under the name Sophora microphylla. Collections of seed have 
been made from populations throughout New Zealand, and seedlings 
raised from these are scored after 12 months for such characters as leaf 
size, leaflet number, and growth form (e.g. whether a divaricating 
juvenile form is present). Four plants from each gathering are then 
planted out in the experimental garden and will be grown to maturity. 

Plants from southern Chile and one from Gough Island in the South 
Atlantic Ocean are being compared with the New Zealand sophoras. 

The following localities have now been sampled for Sophora micro- 
phylla, in addition to some 50 others mentioned in the last report. 

North Island: Hen Island; Manukau Heads (Orua Bay) ; Pohangina 
Valley; lower Rangitikei (Greatford) ; Stephens Island. 

South Island: Brightwater; Hundalee; Okarito. 


HORTICULTURAL PLANTS 


General (Mr W. R. Sykes) 


Collections of cultivated woody plants have now been made in most 
of the major areas of settlement and the herbarium has consequently 
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been greatly augmented. The punch card index of cultivated trees and 
shrubs is now quite comprehensive. A considerable number of species 
have been noted as occurring in every part of New Zealand visited. How- 
ever, a large number, especially of southern hemisphere natives, can be 
cultivated in the open only in North Island districts and the most 
favoured South Island localities. Conversely, some cool temperate woody 
plants are nearly always found in the colder districts, although there 
are very few that cannot be grown successfully elsewhere. An attempt 
is being made to zone New Zealand horticulturally, each zone to com- 
prise areas of fairly similar climate where a similar range of plants 
could be cultivated. It seems that minimum winter temperature is the 
most important factor delimiting differences in the cultivated plant 
flora, although a zonation which uses only actual figures taken at mete- 
orological stations would not agree exactly with that based on the 
success or failure of particular plants. To facilitate this project a 
questionnaire about various selected species was circulated (under the 
auspices of the Royal New Zealand Institute of Horticulture) to many 
parts of the country. 

An account of the family Bignoniaceae as found in cultivation has 
been written and will, it is hoped, be of practical benefit to New Zea- 
land horticulturists. Keys to the genera and species and drawings of 
leaves and flowers are included. Attention has also been paid to nomen- 
clature, since a number of genera and species are being cultivated 
under old synonyms or wrong names. 

Co-operation with the Royal New Zealand Institute of Horticulture 
over nomenclatural problems has continued and several contributions 
have been made to the Institute’s journal “Plants and Gardens”. 
Lectures have been given to local horticultural societies on cultivated 
plants and to Niue Island schools on the flora of that island. Cultivated 
plants have been identified for various state departments in New 
Zealand, particularly the Department of Agriculture, and for local parks 
and reserves authorities and private individuals. 


Bamboos (Mr V. D. Zotov) 


A number of bamboo species have been cultivated in New Zealand 
for a long time either as hedge plants or garden ornamentals, but 
attempts are now being made to exploit them for such economic use as 
soil conservation, farm, shelter and manufacturing material. This has led 
to an interest in the correct identities of the species. In an effort to 
resolve the nomenclatural difficulties an initial herbarium set was made 
with the kindly co-operation of Mr H. E. Isaachsen from his nursery 
near Auckland. Many more specimens are being added from various 
sources. A number of species were found in a wild state as garden 
escapes. Most of the 40 species and varieties growing in the country 
can now be named. with confidence. 
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ADVENTIVE PLANTS 


(Mr A. J. Healy) 


Work published or in preparation. 


Work has continued on the projected Adventive Flora and the 
popular weed handbook, with emphasis on completion of the latter 
as soon as possible. The weed handbook, treating both adventive and 
indigenous species, is designed for field identification, and the species 
are treated within such readily recognisable groups as trees and shrubs, 
climbers, grasses, cormous and bulbous weeds, thistles and allied weeds, 
water weeds etc. The weeds are described and their distribution and 
economic significance given, and whenever feasible, use is made of vege- 
tative characters in keying out the species. Previous treatments of 
thistles, clovers, dandelions and related weeds, and polygonaceous weeds 
will be modified for inclusion. 

An account of the adventive flora of Canterbury has been prepared 
for a volume on the natural history of the province to be published 
by the Royal Society of New Zealand (Canterbury Branch). This 
covers earlier work, bibliography, discussion of factors which have 
influenced development of the adventive flora, and: the role of adven- 
tive plants in major habitats and plant communities; all species known 
to occur currently, and those recorded previously but not known to 
occur now, are listed. 

Short accounts of the adventive flora and weeds of New Zealand were 
prepared for the N.Z. Encyclopaedia. A paper on the identification 
of some 34 polygonaceous weeds, including species of Emex (1), Fago- 
pyron (1), Muehlenbeckia (4), Polygonum (15), and Rumex (13), 
was published. 


Taxonomy (with Mr B. E. V. Parham) 

The taxonomy of willows (Salix spp.) adventive in New Zealand is 
being investigated, and a large collection of live plants representative 
of the main species groups and hybrids has been established in the 
experimental gardens. Work on the species of Aster and Solidago occur- 
ring as garden escapes in New Zealand is in progress, and a live 
collection has been commenced. 

A live collection of scabrid-leaved Poa tussocks representative of all 
known South Island occurrences has been established. These plants, 
related to the smooth-leaved, indigenous Poa caespitosa, are of Aust- 
ralian origin, but adventive in New Zealand. Material from new 
localities is being added from time to time, to enable Mr V. D. Zotov, 
the specialist on Gramineae, to check the identity and determine 
whether some anomalous plants are hybrids between plants of the Aust- 
ralian complex and P. caespitosa. While scabrid-leaved Poa tussocks were 
recorded in 1906 by T. F. Cheeseman (as Poa caespitosa var. australis) ; 
and occasional plants had been sent in from South Island localities dur- 
ing 1930-60, little was known of their identity and distribution. The 
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discovery in 1962 of a tall form thoroughly established in tussock 
grassland along the Clutha River near Miller’s Flat, Central Otago, 
which had every appearance of being a troublesome pastoral weed, 
suggested that it was time to secure more information on such 

lants in New Zealand. All noxious weeds inspectors of local author- 
ities and field officers of the Farm Advisory Division, Department of 
Agriculture, throughout New Zealand were asked for details of occur- 
rences and for live specimens for our collection. The plants vary con- 
siderably, some being much larger than the indigenous Poa tussocks 
and others very similar to Nassella trichotoma, while their leaves range 
from broad and flat to extremely narrow. It is now apparent that these 
plants occur in Marlborough, Canterbury, Otago, and Southland, and 
an accurate picture of distribution is being built up. 

Distribution maps and card indices are being compiled for all known 
adventive plants, with special attention to the first record of occurrence, 
new records and determinations made since 1940, summaries of field 
notes, and specimens held in the herbarium. 


Identifications 


The usual wide range of adventive species has been identified for 
officers of government departments (particularly the Farm Advisory 
Division and Horticulture Division, Department of Agriculture) , agri- 
cultural firms, local authorities, and private individuals, and much use- 
ful data on distribution and abundance was secured. The attention of 
the Department of Agriculture and of local authorities was drawn from 
time to time to new infestations of troublesome weeds, with a view 
to initiating control measures. 


Applied Work 


(a) Prevention of spread of weeds: Lectures have been given to 
agricultural and horticultural organizations on the means, dangers, and 
importance of the spread of weeds and of the measures which can be 
taken. Field demonstrations relating to identification, ecology, and 
agricultural significance of nassella tussock (Nassella trichotoma) have 
been given to farmers’ organisations in North Canterbury, in the Levels 
and Geraldine Counties, and at all dog-dosing strips in the Waitaki 
River catchment district, North Otago. 


(b) Noxious Weeds: Advice has been given to the Department of 
Agriculture on whether certain adventive species should be added to the 
schedule of the Noxious Weeds Act 1950, and to noxious weeds in- 
spectors of local authorities on the operation of the Noxious Weeds Act. 
A field day involving identification, ecology and control of nassella 
tussock and other noxious weeds was arranged, and literature prepared, 
for the annual conference of the New Zealand Association of Inspectors 
of Noxious Weeds (Inc.) in 1964. 


(c) Importation of Plants: As in the past, the Department of Agri- 
culture has sought our advice on the desirability of permitting the 
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entry of certain species into New Zealand under the provisions of the 
Introduction of Plants Act 1927, on weed species that should be included 
in new legislation on prohibited impurities in imported seeds, and on 
the proposed revision of the Plant Quarantine Regulations 1957. An 
account was prepared of the problems involved in indiscriminate plant 
introduction, and criteria for evaluation of newly introduced species 
under trial were presented at a conference of government departments 
and allied agencies called by the Tussock Grassland and Mountain 
Lands Institute. 


(d) Introduction of Weeds etc.: Investigations have continued on 
the means of entry of weeds into New Zealand and on dispersal of 
weeds within New Zealand. The work mentioned in the previous re- 
port concerning introduction of seed in mud on boots from New Cale- 
donia is still not complete, as several plants are still too immature to 
identify. Trouser cuff contents and mud on footwear used in localities 
in Chile, Mexico, and Texas are also being investigated, as also is 
similar material from various localities throughout New Zealand, 
collected from some 80 noxious weeds inspectors at Christchurch for 
their national conference. 


Comments on Legislation 


Detailed comments were submitted on botanical aspects of a draft 
revision of the Narcotics Act. 


BOTANICAL ILLUSTRATIONS 


(Mr K. R. West) 


Illustrations of a varied nature, including line drawings, maps, and 
diagrams, have been provided for the following papers, bulletins and 
general publications. : 

“The Leafless Species of Juncus in New Zealand” (E. Edgar) ; The 
Natural Sterile Hybrid Carex diandra x secta” (E. Edgar) ; “The Ident: 
ification of Polygonaceous Weeds in New Zealand” (A. J. Healy) ; The 
Royal Society Expedition to Southern Chile. Botanists’ Itinerary” (E. J. 
Godley) ; “Governor’s Bush” (K. R. West and H. E. Conner) » a 
nature walk booklet prepared for Mount Cook National Park; “Studies 
of Cultivated Plants in New Zealand. 1. Bignoniaceae” (W. R. Sykes) ; 
Botanical section of “Nelson Lakes National Park Handbook” (M. J. A. 
Bulfin) ; “A Comparison of Alpine Timber lines. in New Zealand and 
North America” (P. Wardle) , for which a model of an idealised land- 
scape pattern was made and photographed; “The Peninsula Nature 
Walk” (M. J. A. Bulfin and K. R. West), prepared for Nelson Lakes 
National Park; ‘Facets of the Distribution of Forest Vegetation in New 
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Zealand” (P. Wardle) ; “Tussock Grassland Communities in the Mac- 
kenzie Country, South Canterbury, New Zealand” (H. E. Connor) ; 
“Aquatic Weed Identification in New Zealand” (R. Mason); “Selected 
Water Plants of the Waikato” (R. Mason); “Lake Matheson Forest 
Walk” (J. Taylor and K. R. West) prepared for Westland National 
ark. 

c Many other drawings were made for record purposes or with a view 
to later publication. ‘Temporary and permanent displays of plant speci- 
mens from the Kaikoura area were prepared for the Kaikoura County 
Council, and a small collection of plants from the Kaikoura coast was 
lodged in the divisional herbarium. 


GENERAL VEGETATION STUDIES 


1. Island Territories (Mr W. R. Sykes) 

In November 1964, a visit to Raoul Island in the Kermadecs was 
abandoned just after arrival owing to the sudden eruption of the 
volcano which dominates the island. Although the plant presses were 
barely unpacked, it was noted that most, if not all, of the endemic 
species previously recorded on Raoul were still present. 

In September 1965 Niue Island was visited at the request of the 
Department of Island Territories and a comprehensive collection of 
native and exotic plants was made without hindrance from the forces 
of nature. Since this survey lasted until mid-November 1965, the full 
results are not yet known. However, a preliminary check with the 
account of T. G. Yuncker’s survey carried out some years earlier and 
at a different time of year shows that a number of new weeds have 
established recently and that in a few families, e.g. the Orchidaceae, 
new records of the native flora have been obtained. Assistance with a 
number of practical problems was given to the Niue Island Department 
of Agriculture. 


2. Vegetation of North Island mountains (Mr A. P. Druce) 


Work has continued at intervals to fill in our knowledge of the 
vegetation and flora of North Island mountains. Field trips have been 
made to the Tararua Range and to the mountainous parts of the 
Wairarapa (there popularly called “taipos”) . 


3. Soil survey of Taita Experimental Station, North Island (Mr I. A. E. 
Atkinson) 


This detailed survey of the 200 acres of hill country at the experi- 
mental station is now completed. Of the factors differentiating the soils 
at ‘Taita, the principal one appears to be soil parent material. A loess 
mantle deposited during the last glacial period has been demonstrated, 
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and there is also evidence that variation within the residual greywacke 
beds has influenced soil and vegetation development. 


4. Tussock grassland studies, South Island (Mr H. E. Connor) 


Detailed descriptions of tussock grassland communities in the Mac- 
kenzie Country, South Canterbury, and the mid-Rakaia Valley, mid- 
Canterbury, have been published. Work has been concentrated in the 
South Ashburton Gorge and field work in this area is now complete and 
being prepared for publication. In the previous triennial report a 
continuation of the North Otago type of grassland into the Mackenzie 
Country was noted; in the South Ashburton there are parallels with 
the mid-Rakaia Valley especially in the distribution of Chionochloa 
flavescens. ‘These grasslands have in common extensive Celmisia spect- 
abilis contrasting with its absence in the Mackenzie Country. 

Sufficient sampling in the various community types has now been 
done to permit comparison among grassland types over four contiguous 
major valley systems. This task will probably involve some recourse to 
high speed computers as the data are greatly in excess of the range of 
manual sorting. 


5. Subalpine Forest and Scrub (Dr P. Wardle) 


Field trips have been made to several parts of New Zealand in con- 
tinuing the primary survey of this vegetation. In particular, about 15 
days were spent in the headwaters of the Waimakariri River at the 
request of the ‘Tussock Grassland and Mountain Lands Institute, and 
a report on the condition of the subalpine scrub was prepared. 

In 1898 Dr L. Cockayne published detailed observations on the effects 
of burning subalpine scrub at Arthurs Pass. In 1932 Cockayne and 
J. W. Calder repeated the observations and charted transects. With 
Professor Calder’s help these transects are now being recharted, and 
thus a third chapter is being added to Cockayne’s pioneer study in 
plant succession. 

A comparison of timber lines in New Zealand and North America has 
been published, and timber lines in Tasmania and Australia were 
visited in 1965. In an experiment on the effects of altitude on tree 
growth on the Craigieburn Range, seed and seedlings have been 
planted at 600 ft intervals between 3,000 ft and 5,400 ft, under three 
levels of shading, and growth and survival are being recorded at 
intervals of 2-3 weeks. Nothofagus solandri var. cliffortioides is the main 
species being used, but Picea engelmannit (from U.S.A.) Pinus hart- 
wegit (Mexico) , Sophora chrysophylla (Hawaii) , and timberline eucal- 
ypts are included for comparison. Damage by grasshoppers was a 
problem at first, but this has been overcome with protective netting. 


6. Biological Flora (Dr P. Wardle) 
The concept of a mapping scheme, described in the previous trien- 
nial report, has been extended to include biological information about 
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New Zealand species. The first account deals with the biology and 
distribution of kamahi (Weinmannia racemosa) and discusses its re- 
lationship to W. silvicola. 


SURVEYS OF NATIONAL PARKS 


1. Vegetation-soil survey of Tongariro National Park, North Island 
(Mr I. A. E. Atkinson) 

The purpose of this survey is to provide a map of the various 
vegetation-soil systems in the park, to investigate the stability of these 
systems, and to apply some of the knowledge gained to the problem 
of maintaining the park as close to its original condition as possible. 

Most of the park has been traversed and preparation of the final map 
has begun. In general, changes resulting from introduced animals are 
small in comparison with the effects of natural processes such as lava 
flows, ash showers and erosion. However, on the north-eastern slopes of 
Mt. Tongariro parts of the forest and tussockland are being severely 
modified by pigs. Deer are distributed throughout the park and 
opossums are abundant in the south-western part. The survey has now 
moved to its final stage, that of detailed site samples representative of 
the main mapping units. An account of the history of the park’s 
landscapes, and plant and animal life has been prepared for the park 
handbook. 

Much of the country surrounding the park is now changing rapidly 
consequent on development of the Tongariro power scheme. A report 
has been prepared for the Ministry of Works that suggests how changes 
to the landscape can be minimised and aesthetic, scientific and recrea- 
tional values maintained. 


2. Egmont National Park, North Island (Mr A. P. Druce) 


The main field work for this survey was completed in 1964. A general 
account of the vegetation of the park has been published in the 
Egmont National Park handbook and three 15-minute talks on the 
survey have been recorded by station 2XP New Plymouth. The scienti- 
fic results of the survey are being published in parts; the first part deal- 
ing with the recent volcanic history has now appeared. When it was dis- 
covered early in the survey that vegetation and soil varied considerably 
from one side of the mountain to another it seemed probable that the 
differences could be related in large part to the nature and distribution 
of the ash showers and the time since they had fallen. An ash shower 
changes the course of community development both by destroying part 
or all of the previous vegetation and by adding new parent rock to the 
soil. During the last 350 years approximately one-fifth of the vegetation 
on the slopes of Egmont at present within the boundary of the park 
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has been destroyed by ash showers through impact, burial, or fire. 
Probably another fifth has been damaged to some extent, and the 
whole area has received ash and lapilli varying in depth from a few 
inches up to 5ft or more. 


3. Nelson Lakes National Park, South Island (Mrs M. J. A. Bulfin) 


Work has continued on the survey of the park and only some of the 
more remote areas remain to be covered. 

Voucher specimens, including lichens and hepatics, have been depos- 
ited in the Botany Division herbarium as they have been named; 200 
named and documented specimens have been handed over to the park 
board and form the nucleus of the herbarium housed at the park head- 
quarters at St. Arnaud. A new species of Epilobium collected on the 
Mole Tops area of the park has been described by Mr W. B. Brockie 
in the N.Z. Journal of Botany. 

A description of the vegetation of the park was written for the 
handbook published by the park board and an illustrated brochure was 
prepared for the Peninsula Nature Walk, with drawings by K. R. West. 


4. Westland National Park, South Island (Dr P. Wardle) 


Survey of this park began in 1964. The general aim is to describe and 
map the vegetation in an area that extends from the sea coast to per- 
manent snowfields, and includes an extremely wide range of soil types. 
Particular problems to be studied are the development of vegetation 
on bare areas (especially those left by retreat of glaciers), the regen- 
eration patterns of long-living conifers, and the influence of introduced 
animals, especially opossums. 


SURVEYS OF RESERVES 


From time to time Botany Division has been asked to prepare botan- 
ical or biological reports on areas which are reserves of one kind or 
another, and occasionally to report on areas which may be suitable for 
reservation. Most of the requests are from the Department of Lands 
and Survey or Wildlife Branch of the Department of Internal Affairs. 

In August 1964, in response to a general increase of interest in 
reserves, the two government departments most concerned (Lands and 
Forest Service) commenced an inventory of all New Zealand reserves, 
primarily to find out what purposes each achieved. At 31 March 1965, 
there were 978 scenic, historic, and fauna and flora reserves totalling 
1,060,870 acres, some of them created many years ago. In 1965 Botany 
Division appointed Mr G. C. Kelly to assist with this joint survey, so 
that wherever a reserve appears to have special biological or scientific 
value, a short report designed primarily to aid in classification and 
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management can be supplied, or obtained from an appropriate special. 
ist. It is hoped that this will lead to a general policy that no reserve 
will be revoked unul a biological report has been obtained. In the 
future more time will probably be devoted to securing new reserves 
to preserve communities and species not at present safeguarded, From 
November 1965 all reports will be filed with the Reserves Committee of 
the National Parks Authority, Wellington at the appropriate District 
Land Office and District Conservancy Office, and at Botany Division. 


1. Northern off-shore islands: North Auckland Land District (Mr 
I. A. E, Atkinson) 

This survey is being made in co-operation with the Wildlife Branch, 
Department of Internal Affairs, to ascertain what plants and animals 
remain on these islands and decide on conservation measures needed, 
The islands provide a variety of different soil-plant-animal systems, 
study of which can contribute much to our understanding of ecological 
principles. 

A biological survey has been published of Middle and Green Islands 
(Mercury group) which have unusual vegetation, possibly because they 
are among the few remaining islands that lack kiore (Rattus exulans) . 
A survey of Hen Island has shown that little of the original vegetation 
escaped destruction or modification during the Maori period. A bio- 
logical reconnaissance of the easternmost Chicken Island has revealed 
some interesting relations between rock type, soil type and concentra- 
tions of a burrowing petrel, the flesh-footed shearwater (Puffinus carn- 
eipes). The report is filed with Botany Division and with Wildlife 
Branch. 


2. Trentham Memorial Park, North Island: Wellington Land District 
(Mr A. E. Esler, Massey University of Manawatu, Mr A. P. Druce and 
Mr I. A. E. Atkinson). 

Lowland forest which has not been grossly altered is becoming rare 
and has a scientific value of great importance. Though there has been 
milling of podocarps, the remnant of forest at Trentham Memorial 
Park in the Hutt Valley retains many of the features of primary forest. 
It is the only one of its kind near Wellington. This alone gives it 
unique scientific value. It also has high scenic value. It has been demon- 
strated many times that public usage is not compatible with preserva- 
tion of forest remnants. However, in view of the relatively large area 
involved and its separation into two portions a compromise is possible. 
It has been recommended to the Department of Lands and Survey that 
free access should remain for the large remnant, but that public entry 
to the small remnant should be restricted to individuals who have a 
specific interest and who would obtain permission from the caretaker 
to enter. A report on the Memorial Park is filed at Botany Division. 


3. Lowry Bay Scenic Reserve, North Island: Wellington Land District 
(Mr G. C. Kelly). 


This reserye includes a small catchment on the eastern shore of Port 
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Nicholson, and has many of the community types originally present in 
the Wellington-Hutt district. Most of the vegetation is second growth 
after fire, but its broad pattern and composition appear to differ little 
from the original cover, and in future years its already considerable 
biological value wiil increase markedly. 


4, Farewell Spit, South Island: Nelson Land District (Mrs M. J. A. 
Bulfin) . 


At the request of the Department of Lands and Survey a survey was 
made of the vegetation of Farewell Spit. This flora and fauna reserve, 
totalling some 4397 acres, is built up wholly of sand and extends for 
about 16 miles in an easterly direction from Cape Farewell. Early 
reports suggest that there could have been coastal forest on parts of the 
spit, but now there are extensive areas of bare moving sand with semi- 
stable shrub dunes along the southern coast, temporary lakes scattered 
mainly at the end nearer Cape Farewell, and a considerable area of 
manuka scrub at the far end. A report is filed at Botany Division. 

The area has proved of such interest that further work has been 
carried out and a descriptive paper is planned for the near future. The 
spit is unique and the vegetation of sand dune and salt marsh, the 
latter extending for nearly eight miles into Golden Bay at the far end 
of the spit, offers much scope for ecological work. Voucher specimens 
of over 160 species have been deposited in the Botany Division 
herbarium. 


5. Alford Scenic Reserve, South Island: Canterbury Land District (Mr 
G. C. Kelly). 


The reserve is on the edge of the foothills 25 miles north-west of 
Ashburton. Half the area is a 100 ft terrace tread covered with black 
beech forest in which there are a number of kahikatea, but it is at pre- 
sent unfenced. 


6. Lottery Bush Scenic Reserve, South Island: Canterbury Land Dis- 
trict (Mr G. C. Kelly). 


Situated near the inland Kaikoura road, this reserve includes an 
excellent patch of podocarp/beech forest in which matai, kahikatea and 
rimu are prominent, and matali regeneration is conspicuous. Unfort- 
unately the undergrowth is considerably damaged, and. fencing has been 
strongly recommended. 


7. View Hill Scenic Reserve, South Island: Canterbury Land District 
(Mr G. C. Kelly). 


On the edge of the foothills near Oxford, the reserve contains in its 
75 acres a beech-rimu forest of about 35 acres, in which about 40 per 
cent of all rimu are pole trees, and rimu regeneration is good. Though 
the reserved area has been damaged by fires, animals, and stock, the 
undergrowth is in places quite fair, and will quickly improve once 
fenced. 


25 


8. Waiau Scenic Reserve, South Island: Canterbury Land District (Mr 
G. C. Kelly). 

The reserve is near the mouth of the Waiau River, and includes a 
stand of matai, hinau and smaller broad-leaved trees, a type of forest 
which is now rare in Canterbury. This remnant has been severely 
damaged by early fires, and much of the canopy is second growth. In 
places deer and stock have completely removed the undergrowth, and 
damage from pig rooting is exceptionally severe. One plant of Myrsine 
montana is present in the canopy. Fencing has been strongly recom- 
mended. 


9, Waihi Gorge Scenic Reserve, South Island: Canterbury Land District 
(Mr G. C. Kelly). 

This reserve, 10 miles north-west of Geraldine, is a popular picnic 
place. Reservation of a 1 acre patch of black beech, across the river 
from the reserve proper, has been recommended. These beech, unlike 
most of the entire leaved beech so far seen in Canterbury reserves, seem 
to be fairly pure black (Nothofagus solandrt var. solandri). The 
remainder of the reserve is mainly second growth broad-leaved vege- 
tation, with some kahikatea and matai, and good totara of all ages 
along the river bank. 


10. Catlins District, South Island: Otago Land District (Dr P. Wardle) . 

At the request of the Department of Lands and Survey three days 
were spent inspecting proposed and extant reserves, and reports were 
prepared. 


11. General Conservation (Mr I. A. E. Atkinson). 


Submissions on unique communities in need of protection have been 
made as part of the New Zealand Ecological Society’s conservation pro- 
gramme. Assistance was given to preparing cases for the conservation 
of— 


(i) three communities in the North Cape-Spirits Bay region, one of 
which has subsequently been reserved; 

(ii) a representative area of the Moanatuatua peat bog; 

(iii) ten communities on Chatham Island; 

(iv) summit area of Mt. Tarawera; 

(v) rare forest birds restricted to off-shore and outlying islands. 


VEGETATION AND ANIMALS 


1. Northern off-shore islands (Mr I. A. E. Atkinson, and Mr D. J. 
Campbell of Animal Ecology Division) . 


Detailed investigation of the feeding behaviour of the North Island 
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saddleback (a relative of the huia) has shown that the type of plant 
cover is apparently significant in determining the habitat limits of this 
bird. This may have implications for any future reintroduction of stable 
populations of saddleback to the mainland. 

Mr Campbell's work on the kiore (Rattus exulans) is demonstrating 
the wide range of plants and animals that may have been affected either 
directly or indirectly when the Maori introduced this animal to New 
Zealand. His initial report is filed with Botany Division. 


2. Kourarau, North Island (Mr I. A. E. Atkinson). 


This is a co-operative project with Animal Ecology Division of 
D.S.1.R. aimed at finding out how high numbers of rabbits affect the 
composition of hill country sheep pasture. For most of the period 1963- 
65 rabbits were very few so that no real progress could be made. How- 
ever, a large increase is now taking place (1965) and further measure- 
ments will be possible. 


3. Goats and Vegetation (Mr I. A. E. Atkinson). 


A paper has been published summarising observations on the effects 
of goats on vegetation in Egmont National Park, part of the Rimutaka 
Range and Cuvier Island, together with similar observations by other 
workers in New Zealand. It is concluded that soil fertility and wind- 
carried salt may both influence goat numbers. It is suggested that study 
of the taste preferences of goats for foliage and bark may provide a 
biochemical basis for controlling this animal which is severely damaging 
forests in many parts of New Zealand. Suggestions are also made con- 
cerning the need for more research into factors influencing the daily 
and seasonal movements of goats as a basis for improved methods of 
census and control. 


4. Molesworth, South Island (Dr L. B. Moore). 

The series of three-yearly photographs from fixed points, begun in 
1944, was repeated in February 1965. The pictures have been taken 
from some 100 sites after a change from sheep to cattle grazing, sub- 
sequent reduction in rabbit numbers, and extensive aerial sowing of 
grass and clover seed. In some places, as on the Tarndale flats, change 
has been almost imperceptible over the 21 years, but for the greater 
part the photographs record progressive increase in the plant cover, 
and they document also the changing status of the shrubby weeds 
matagouri and briar, and the development of some striking contrasts 
with neighbouring properties. 


5. Motunau Island, South Island (Miss R. Mason) . 

Observations continued on the vegetation of this small bird sanctuary 
off the North Canterbury coast. No sign of rabbits has been seen on this 
island since the end of 1963. Changes in the vegetation that began when 
rabbit numbers were greatly reduced have continued. 

Most of the very heavily damaged tussocks, which grew where bird 
traffic as well as rabbit damage was heavy, have disappeared, but much 
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of the tussock cover has greatly improved. Although birds still make 
ground bare by their tracks and burrows, the amount of bare ground 
has steadily decreased, it being covered for the most part by barley grass 
(Hordeum murinum) and iceplant (Disphyma australe) . A consider- 
able number of native and alien herbaceous species have become newly 
established on the island and of these perennial ryegrass (Lolium 
perenne) forms an important part of the vegetation in places on the 
plateau, and others have spread considerably. ‘Tree nettle (Urtica ferox) 
has continued to spread and there are now 16 cabbage trees (Cordyline 
australis) on the island, where in 1958 there were two. Six new native 
woody plants have appeared since rabbits were greatly reduced, namely 
Melicytus ramiflorus, Coprosma robusta, C. propinqua, Neopanax arb- 
oreum, Plagianthus divaricatus, and Clematis afoliata, there being a 
total of 12 plants. Boxthorn (Lycium ferocissimum), an alien shrub 
undesirable in a bird sanctuary, increased considerably in numbers, but 
many of the plants have been eradicated. 

An account of the vegetation has been written for the forthcoming 
bulletin on Motunau Island prepared in co-operation with members of 
the Soil and Animal Ecology Divisions, D.S.I.R. 


6. Identification of fragments (Miss R. Mason). 

Plant material consisting of leaf and twig fragments, fibre, fruits, and 
seeds has been identified for officers of state departments and others. 
This has included: the stomach contents of opossums from the Urewera 
country, Banks Peninsula, the Eyre Mountains, the Blue Mountains, 
Berwick Forest, and the Catlins; stomach contents of goats from Cuvier 
Island; food material from pheasants, and from mynahs from Hawkes 
Bay; the gizzard contents of moas; material from archaeological sites; 
and material received from the Police Department. 


7. Plant Quarantine (Mr B. E. V. Parham). 

Numerous specimens received from the Plant Quarantine Research 
Laboratory (Department of Agriculture) and from other sources and 
individuals have been determined. These comprise plants, fruits, seeds, 
materia medica and fragments imported by residents, tourists and 
commercial firms, mostly from East Asia and Pacific areas. 


WATER PLANTS 


(Miss R. Mason) 


In primitive New Zealand, although tall emergent plants such as 
taupo (Typha muelleri) and niggerhead (Carex secta) might block 
drains and gradually transform open water into swamps, there were few 
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truly aquatic plants likely to impede drainage seriously. Even though 
some native water plants have a wide ecological amplitude, growing in 
a considerable variety of habitats from sea level to as high as 4,700 ft, 
there were places to which they were not well or at all suited. Since 1868 
when oxygen weed (Elodea canadensis) first escaped into the Avon 
in Christchurch some 45 exotic swamp and water plants have become 
established in New Zealand. At the same time, and at an increasing 
rate, human activities have affected streams and standing waters. 
Swamps have been reclaimed and drains cut; land development has led 
to silting; large lakes have been formed for hydroelectric works and 
rapid rivers turned to slow and still waters; manuring by stock, top- 
dressing, and the discharge of sewage has tended to enrich small and 
some larger waters. 

As changes brought about by man generally encourage the growth of 
water plants and as some of the exotics flourish where natives seldom 
or never grow, there is an increasing problem with water weeds, and 
it is important for practical reasons, besides being of scientific interest, 
that the water plants of the country should be well understood. 

During the past few years two weeds have given considerable con- 
cern. Lagarosiphon major, first found in New Zealand in the Hutt 
Valley in 1950, now interferes with boating, swimming, and fishing in 
Lakes Rotorua and Rotoiti and is offensive when washed ashore by 
storms on the Rotorua foreshore. It is spreading in the Waikato River. 
Ceratophyllum demersum (hornwort), first found in Hawkes Bay in 
1961, blocked the power station screens in Lake Ohakuri in 1964 and 
has become very troublesome in that part of the Waikato River. 

A twelve-page booklet, consisting largely of drawings by K. R. West 
and designed to assist officers of the Electricity Department in the 
identification of the major aquatic weeds in the upper Waikato River, 
has been published and distributed also to others who find it of use. 
It has been much in demand. 

A paper, consisting of a key and short descriptions, on the identifica- 
tion of aquatic weeds in New Zealand has been published. ‘There has 
been some demand for this from overseas. 

A report concerning the vegetation in the Wairau Lagoons, Marl- 
borough, was prepared for the Wildlife Branch, Department of Internal 
Affairs. From the information available it seems that the water fowl 
disappeared from Big Lagoon, a brackish coastal water, together with 
the weed (principally Ruppia spiralis) on which they fed. The Ruppia 
is now returning, as are the water fowl. In the present lack of know- 
ledge of the physical, chemical and biological processes in brackish 
waters and with only general knowledge of the factors affecting the 
lagoon, it was not possible to come to any conclusion on the reason 
for these changes. 

Many requests for the identification of water plants and for informa- 
tion about troublesome species have been answered. 
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QUATERNARY RESEARCH 


(Dr N. T. Moar) 


1. Britain 

During the first half of the period under review, work on the history 
of the Late-weichselian (Late-glacial) and Flandrian (Post-glacial) 
vegetation in Scotland was brought to a conclusion. This was carried 
out in the subdepartment of Quaternary Research, University of Cam- 
bridge. The investigation was based on sites in south-west Scotland, 
north-west Scotland and the Orkney Islands and particular attention 
was directed towards the Late-weichselian and early Flandrian history 
of the vegetation. 

A distinction was made between litho-stratigraphic and the bio-strati- 
graphic subdivision of the Late-weichselian. The sediments taken from 
infilled kettle holes could be divided into the well known three-fold 
sequence of beds—the Lower Dryas, the Alleréd and the Upper Dryas 
—and the pollen diagrams could be divided into Pollen Zones I, II 
and. III. It was impossible to define the pollen zones on changes in the 
tree pollen curves, or the ratio of tree pollen to non-tree pollen, and 
definition depends upon changes in the curves for herb and shrub 
pollen. The lower boundary of Pollen Zone I was not defined and few 
reliable counts were obtained from Lower Dryas beds. The Zone I/II 
boundary lay within the organic sediment of the Alleréd beds; the 
upper and lower boundaries of Pollen Zone III generally coincided 
with the boundaries of the Upper Dryas beds. Similar differences are 
known from Ireland, Snowdonia, and south-west Norway. 

Consideration of all available pollen diagrams shows that during 
the Late-weichselian in Scotland there was a trend from sparse her- 
baceous vegetation and unstable soils in Pollen Zone I towards denser 
vegetation and more stable soils in Pollen Zone II. This trend is 
reversed in Pollen Zone III. In the Orkney Islands and in northern 
Scotland Empetrum heathland spread rapidly at the beginning of Zone 
II and in southern Scotland the trend was that of a general increase 
in the density of grassland communities. However, neither heathland 
nor grassland excluded the other and grassland communities were 
present in the north and heathland communities in the south. 

Although there are obvious regional differences in the Late-weichselian 
vegetation. of the British Isles, the trend of increasing density of vege- 
tation from Pollen Zone III is the same in each region. It cannot be 
doubted that in Scotland the period of maximum development of the 
vegetation in Zone II represents a response to the Alleréd climatic 
amelioration expressed elsewhere by a spread of birch woodlands. 

The characteristic spread of birch woodland in the earliest Flandrian 
over much of north-west Europe was delayed in Scotland and was pre- 
ceded by a transition zone of shrubby vegetation. Herbaceous plants of 
open unstable habitats persisted throughout this zone. A similar transi- 
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tion is known in Ireland, Snowdonia, south-west Norway, and Den- 
mark. The spread of forest after the transition zone follows the general 
pattern in Britain, although birchwoods persisted longer in Scotland, 
and there is no conclusive evidence that other forest trees grew on the 
Orkney Islands. 


2. New Zealand 


Sites lying within the limits of the last major ice readvance on the 
eastern and western sides of the main divide have been sampled for 
pollen analysis. On the eastern side two cores have been sampled in the 
general vicinity of Cass and on the western side one site near Lake 
Brunner has been sampled. It is intended to establish the patterns of 
change in the vegetation in these areas of different climate over the 
last 15,000 years. A profile 9.35m deep taken from a kettle hole at the 
base of Mt. Horrible, Cass, has been studied in detail. The profile con- 
sists of 3 m of peat, 5 m, of lake muds and 1.35 m of clay. It is clear 
from the pollen diagram that the earliest Post-glacial vegetation re- 
corded was an open grassland which was followed by a shrubland 
phase, first of Coprosma, then of Dacrydium bidwillii/biforme (bog and 
pink pine), and finally a relatively long period of Phyllocladus alpinus 
(mountain toa-toa). The shrub phase was succeeded by another relatively 
long period during which a mosaic of dominant Phyllocladus shrubland 
and forest of the Podocarpus ferrugineus/P. spicatus (miro/matai) type 
developed. This was followed by beech forest which, in turn, was 
replaced by a dominantly herbaceous vegetation. During beech forest 
time the shrubland was gradually reduced except towards its end when 
the Dacrydium and Phyllocladus pollen curves rise. Here the increase 
may be an effect of local representation of these plants on the mire sur- 
face for at about this level (100 cms below the present surface) the 
peat contains wood remains which have yet to be identified. The fact 
that the earlier shrubland phase has been identified from lake muds indi- 
cates that the shrub pollen is representative of the general plant cover 
and cannot have been derived from plants growing on the surface of 
the site itself. A similar succession of forest types is indicated in an 
unfinished analysis of a shallower profile from Lake Hawdon some 
4 miles west of the Mt. Horrible site. A profile collected from the Bell 
Hill settlement block only a few miles north of Lake Brunner awaits 
detailed examination. A preliminary study of the deeper sediments 
suggests that a shrub phase occurred in the earlier Post-glacial, as on 
the eastern side of the main divide, but that the vegetation contained 
many more species. 


SUBANTARCTIC BOTANY 


History (Dr E. J. Godley) . 
The first milestone in the history of botanical endeavour in the 
Southern Zone was the publication of J. D. Hooker's Flora Antarctica 
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(1843-47) . An account of botanical exploration up to this time has now 
appeared and deals with the following explorers and botanists: Boug- 
ainville and Pernetty; Bougainville and Commerson; Cook, Banks and 
Solander; Cook, the Forsters and Sparrman; Cook and Anderson; 
Colnett and Menzies; Malaspina and Née; Freycinet and Gaudichaud; 
Bellingshausen; Duperrey and Dumont d’Urville; King, Fitzroy and 
Darwin; Dumont d’Urville, Hombron and Jacquinot; Charles Wilkes; 
Ross and Hooker. 

The second milestone was the Schimper-Schenck essay of 1905 (Ver- 
gleichende Darstellung der Pflanzengeographie der subantarktischen 
Inseln) and an account of the period from 1848 to 1905 is being pre- 


pared. 


Subantarctic grasses (Mr V. D. Zotov) 

The subantarctic grasses of the New Zealand region were the subject 
of a recent paper (No. 27 of the “Cape Expedition Series”, Scientific 
Results of the New Zealand Subantarctic Expedition, 1941-45), based. 
on the collection made by the “Cape Expedition”. However, most of 
the specimens collected since the discovery of the islands were ex- 
amined. Thirty-three indigenous and fourteen adventive species were 
dealt with. Poa tennantiana, P. poppelwellii and P. antipoda were re- 
established. Deyeuxia setifolia of Hooker was identified with his Agro- 
stis aucklandica as Deyeuxia aucklandica. Trinius’s genus Lachnagrostis 
was reestablished to accommodate Hooker’s Agrostis leptostachya and 
other species variously treated in the past as belonging to Deyeuxia 
forstert group. 


Island species population (Mr V. D. Zotoy) 


Species population of the New Zealand and certain other subantarc- 
tic islands was examined. It was found that the population can be ex- 
pressed by the equation (S-p) = (s-p) [(ATd?) / (atD2) ] where S is 
the number of species on the island, s is the number of species in a 
unit area of the source, p is the number of species at a point, A = area 
of the island in units a, T = time available for colonisation in units t, 
D = distance from the source in units d. This suggests that within the 
limits of the environment the colonisation of the islands is determined 
essentially by chance arrival and survival of the species, time and dis- 
tance as well as area being important factors. 


Changes in the vegetation of Campbell Island (Mr V. D. Zotov) 


A review of the literature records showed that the vegetation of 
Campbell Island at the time of its discovery was very different from that 
to be seen today. Before 1840 Chionochloa antarctica covered the whole 
of the Island except high tops, rocky outcrops, bluffs, and the narrow 
coastal zone of the bays. Chionochloa, as a community, has now largely 
disappeared. Its place is taken up largely either by Poa litorosa or 
Dracophyllum scoparium. The evidence of the age of the stands of the 
latter agrees with historic records and suggests that fire was one of the 
principal factors in the displacement of Chionochloa. 
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Auckland Islands Expedition, 1966. 


Dr E. J. Godley led the seven-man southern party which explored 
Adams Island from 16 January to 4 February. Adams Island (about 
15 x 3 miles) is separated from the main Auckland Island by Carnley 
Harbour and was the southern part of the ancient Carnley volcano, the 
harbour being the drowned crater. This island must be almost unique 
in the subantarctic zone. Apart from a few isolated visits of a week or 
two there is no history of human occupation and no substantiated his- 
tory of the introduction of any exotic animals. For this reason the 
island was declared a sanctuary in 1910 whereas the main island, where 
there are pigs, rats, mice, wild. cats and localised goats, was not set aside 
until 1934. 

A preliminary exploration and vegetation survey of the whole island 
was attempted, and collections made, including new records for the 
Auckland and Campbell group. Perhaps the most important result is 
our improved understanding of the vegetation of the main island after 
study of the unmodified Adams Island. As an example, Pleurophyllum 
criniferum, the large-leaved herbaceous composite, and a subantarctic 
endemic, is mainly confined nowadays to inaccessible situations at 
higher altitudes on Auckland Island. Hooker noted in 1840, however, 
that the roots were eaten by pigs. On Adams Island the species was 
found to be common, extending to sea level, and this was doubtless 
the original distribution throughout. On the other hand studies on 
Adams Island confirmed the view that Pleurophyllum speciosum and P. 
hookeri are species of higher altitudes in the Auckland Islands. 


GENETICS 


Our main research continues to deal with the breeding systems of native 
plants. 


1. Grasses (Mr H. E. Connor) 

Gynodioecism, an outbreeding system of hermaphrodite and female 
plants in natural populations, has been further studied in the genus 
Cortaderia. Male-sterility in Cortaderia richardii, discussed in the trien- 
nial report 1960-62, has now been explained on the basis of a single 
recessive gene (N.Z. Jl. Bot. 3, 1965). Three genotypes have been recog- 
nised MsMs x true breeding on selfing, Msms 3 segregating both fe- 
males and hermaphrodites on selfing, and msms 9 . ‘Females crossed 
to true breeding hermaphrodites yield hermaphrodites only, while 
females crossed to segregating hermaphrodites yield both females and 
hermaphrodites. No satisfactory model fitting the proportions of fe- 
males to hermaphrodites in natural populations has been worked out 
from data on the reproductive capacities of the three genotypes even 
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though there is a slight advantage to female plants. However, some 
large scale plantings, now one year old, should when they come to 
flower in December 1968 provide the necessary data for population 
genetics on the maintenance of female plants in wild populations. 

Cortaderia selloana (pampas grass) of South American origin, now 
widely naturalized, is eynodioecious (N.Z. Jl. Bot. 3, 1965) and not 
dioecious, as usually described. Hermaphrodites, previously considered 
‘males’, are self-fertile and there are no mechanisms preventing self- 
pollination. In large field samples the ratio was 19:1 %, and seed-set 
per spikelet in female plants was about three times that of hermaph- 
rodites. Plants have been raised from open-pollinated seed from both 
sex forms; families from four female plants and one hermaphrodite 
plant both segregated 1 hermaphrodite : 1 female. These preliminary 
results appear a reasonable basis for control of male sterility by a reces- 
sive gene as in C. richardit, though crossing and: selfing experiments are 
not yet far enough forward to provide positive evidence. 

Another introduced species of Cortaderia, C. atacamensis, is exten- 
sively naturalized in Auckland Province, but unlike the other species 
found in New Zealand all plants are female and reproduce from 
apomictically formed seeds. 

Gynodioecism in other South American species has been briefly ex- 
amined. 


2. Coprosma (Dr E. J. Godley) 


Progenies of the dioecious C. robusta are being grown for use in sex- 
ratio studies. 


3. Cyathodes (Dr E. J. Godley) 


The possible occurrence of self sterility in C. fraseri is being investi- 
gated. Observations continue on C. juniperina. ‘There are female fruit- 
ing plants, and non-fruiting plants in which, however, the flowers 
appear to be fully hermaphrodite in structure. 


4. Fuchsia excorticata (Dr E. J. Godley) 


In a study of the genetical basis of male sterility in this gynodioecious 
tree, we now have one-year-old progenies from selfings of two hermaph- 
rodites and from crosses of these with two females. 


5. Fuchsia procumbens (Mr E. J. Beuzenberg) 

In this trioecious species the male flowers are characterized by a 
shortened style and aborted stigma. A male plant treated with gibberel- 
lic acid produced flowers in which female fertility was restored. These 
induced hermaphrodite flowers were selfed, and a progeny was obtained 
which consisted of male plants only. This result is in agreement with 
the conclusion reached by Godley (1963) via crossing experiments, that 
in this species the female is the heterogametic sex. 

The nature of an inferred difference in gibberellin activity in the 
styles of the different sex forms and the significance of the absence of 
free proline in young anthers of female plants are under investigation. 
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6. Mentha (Dr E. J. Godley) 


Gynodioecism has been found in the single native species, M. cun- 
ninghamit, and experiments so far suggest that male sterility is con- 
trolled by a recessive gene. 


7. Pittosporum (Dr E. J. Godley) 


Observations have now been made for several years on several species 
of this genus. The heterogeneous assemblage of species in New Zealand 
provides excellent material, for a comparative study of sexual differen- 
tiation. Several observations have been made of apparently female 
plants fruiting at considerable distances from pollen sources, and this 
is also being investigated. Studies of pollinators show that pittosporums 
play an important part in the ecosystems of many diurnal, and nocturnal 
insects as sources of protein and sugar. Moths in particular feed in pit- 
tosporum flowers, and are a group of insects whose pollinating activities 
have been largely overlooked in New Zealand. 


CYTOLOGY 


1. Chromosome Atlas (Dr J. B. Hair and Mr E. J. Beuzenberg) 


The programme of the past three years has been designed to keep in 
step, as far as possible, with the taxonomic revision of the indigenous 
monocotyledons (New Zealand Flora Il) of which about one-third of 
an estimated 520 taxa have so far been cytologically scored. Only 
advanced projects in the dicotyledons have therefore been maintained, 
as in Hebe, Ranunculus, Cotula and the Umbelliferae. The seventh 
contribution to the Atlas will be published in 1966. 


2. Polyploidy in the New Zealand Flora (Dr J. B. Hair) 


About 40 per cent of the indigenous vascular plants are known 
cytologically. Some 63 per cent of the angiosperms are polyploid, and. 
this figure rises to a peak of 76 per cent in the predominantly her- 
baceous and perennial monocotyledons. Extrapolation of the data in a 
variety of ways yields an estimate of between 60 and 70 per cent for 
the vascular flora as a whole. These figures surpass Stebbins’ (1959) 
estimate of 30-35 per cent for the world’s flowering plants and Grant's 
(1963) 47 per cent for a sample of 17,000 species; and they approach 
the range of 70-81 per cent polyploidy quoted by the Léves (1957) for 
the small floras of oceanic-subarctic and arctic areas at high northern 
latitudes. . 

Of the classifiable polyploids, 46 per cent are tetraploid, 34 per cent 
are hexaploid and 9 per cent are octoploid. Some 50 per cent again, 
belong to relatively few genera, that is, to those which, on present 
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‘nformation, contain 10 or more polyploid taxa. Such genera prove to 
have other important features in common, as follows: 


(a) paucity or absence of diploid representatives in the New Zea- 
land region; 

(b) concentration of taxa at particular levels of polyploidy; e.g., 
tetraploidy in Cotula and Poa, hexaploidy in Eptlobium and 
Ranunculus, octoploidy in Uncinia; 


(c) detailed similarities in karyotype, as in Poa species (at 4x level) 
and in Ranunculus species (at 6x level), which argue for close 
interspecific relationships. 


Whilst both quantitative and especially qualitative data are still far 
too meagre for a critical evaluation of the geographical and evolution- 
ary significance of polyploidy in the New Zealand flora, the observations 
above suggest that ancestral diploids have had a restricted role in the 
evolution of extant species of the genera concerned. It is possible that 
the diploids lacked the diversity to adjust to a succession of Pleistocene 
glaciations and largely failed to survive, but that the tetraploids and 
hexaploids, genetically more variable and ecologically more adaptable, 
have survived in sufficient strength to occupy newly exposed bare 
ground and to exploit the wealth of new ecological niches which 
developed under climatic improvement. Repetitive bursts of speciation 
have been mainly achieved at selected levels of polyploidy. 


3. Podocarpaceae (Dr J. B. Hair) 


Further accessions of living material from New Caledonia, New 
Guinea, Tasmania, and from the extensive collections of authentic 
material at Kew and Eastwoodhill (Mr W. Douglas Cook) confirm and 
extend our previous observations and conclusions. The most significant 
new information is that Podocarpus salignus (Chile), the only cytologi- 
cally known species of the largest subsection (C) of section Eupodo- 
carpus, has a diploid complement of 40 chromosomes, all of which are 
acrocentric, that is, with a large major arm and a minute but clearly 
defined minor arm. This finding closes an outstanding gap in the evolu- 
tionary series postulated in 1958 (Hair and Beuzenberg) and gives 
further support to the concept of a descending basic series. 


4. World Chromosome Atlas of the Gymnosperms (Dr J. B. Hair) 


Generous donations of rare conifers from Kew and from the unique 
collection of Mr Cook (above), together with greatly improved tech- 
nical measures, have made possible the cytological analysis of all but 
two of a dozen genera for which no information was hitherto available 
and at the same time a more exact study of the chromosomes of other 
genera in which insufficient information was available. The total data 
is to be organised into an atlas covering the genera and representative 
species of the gymnosperms. 
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5. Biosystematic Survey (Dr J. B. Hair) 


A bibliography and review of published work, 1945-1964, on the 
biosystematics of New Zealand plants has been undertaken for the 
International Organisation of Plant Biosystematics. 


6. International Index of Plant Chromosome Numbers (Dr J. B. Hair) 


Compilations from Australia and additional sources, undertaken an- 
nually since 1959, were completed in June 1965 (Index for 1964) . 


7. Sophora (Dr J. B. Hair in collaboration with Dr E. J. Godley) 


Sophora has a basic chromosome number of x = 9. All New Zealand 
species are diploid (2n=18). The wide-ranging and exceedingly vari- 
able species S. microphylla, scored also from South Chile and from 
Gough Island, is nevertheless cytologically stable. 
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PHOTOGRAPH, CYTOLOGY SECTION 


Chromosome number and chromosome morphology as 
distinguishing characteristics in New Zealand Ranuncult. 
x 1500. Top: R. lappaceus var. multiscapus, a diploid 
species (2n = 16). Bottom: R. hirtus, a hexaploid species 
(2n = 48). 
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Dr L. B. Moore was stationed at the Herbarium of the Royal Botanic 
Gardens, Kew, from April to September 1963, working also in the 
Botany Department of the British Museum (Natural History) and 
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Dr E. J. Godley. Hon. Lecturer, University of Canterbury; Hon. Lec- 
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mittee, Tongariro National Park Board; Board of Govenors, The 
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Section, Eleventh New Zealand Science Congress. 


Mr W. R. Sykes. Nomenclature Committee, Royal New Zealand Insti- 
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Mrs J. H. Birch, Typist from. 9.4.62, resigned on 4.10.63. 
Miss K. C, Jansen, ‘Technician from 21.1.63, resigned on 13.12.63. 


Mr B. M. Gilpin, ‘Technician from 7.11.57 (Study Award) resigned on 
8.1.64. 


Mrs D. M. Pennington, Typist from 16.10.63, replaced by permanent 
appointment on 17.1.64. 


Miss A. Quigley, Technician from 2.1.64, resigned on 3.7.64. 

Mrs F. M. McNish, Technician from 16.12.63, resigned on 22.7.64. 
Miss A. Latter, Technician from 4.2.63, resigned on 4.9.64. 

Mr A. A. Sutherland, Technician from 1.4.55, retired on 11.10.64. 
Miss J. D. Pawsey, Technician from 9.1.64, resigned on 23.4.65. 


Mr W. D. Burke, Assistant Scientific Officer from 8.12.64, resigned on 
28.5.65. 


Miss P. M. Knox, Typist from 13.1.64, resigned on 28.5.65. 
Dr F. J. F. Fisher, Scientist from 1.12.58, resigned on 1.7.65. 
Miss E. A. Wilson, Technician from 31.8.64, resigned on 1.10.65. 


TRANSFERS 


Mr I. R. Fryer, Technician from 3.1.63, left on extended leave without 
pay with the Special Air Service on 9.4.65. 


Mr V. F. Pennington, Senior Clerk, from 12.1.62, transferred to Depart- 
ment of Labour on 18.2.66. 


STAFF REPLACEMENTS 


Mrs A. F. Watkins 31.8.64 Technical Trainee, Herbarium 
(Vice K. C. Jansen). 


Miss B. E. Pearson 14.12.64 Technical Trainee, Herbarium 
(Vice F. M. McNish). 


Miss A. F. Davidson 31.5.65 Typist (Vice P. M. Knox) . 
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Mr S. L. Kircher 8.6.65 
Miss R. J. Clarke 30.9.65 
Mr J. V. Myers 6.10.65 
Miss K. O’Neill 4.1.66 


Miss E. J. Braybrooke 11.2.66 


Technical Trainee, Ecology, trans- 


ferred from C.R.D. (Vice I. R. 
Fryer) . 

Technical Trainee, Flora Revision, 
transferred from Casual service 
(Vice W. D. Burke) 

Technical Trainee, Herbarium 
(Vice E. A. Wilson). 

Technical Trainee, Herbarium 
(Vice B. E. Pearson). 

Technician, Grasses (Vice J. D. 


Pawsey) . 


NEW POSITIONS 


Mr B. E. V. Parham 6.7.64 
Mrs A. F. Watkins 14.12.64 
Mr G. C. Kelly 1.7.65 
Mr D. R. Given 1.12.65 
Miss B. E. Pearson 4.1.66 


Assistant to Mr Healy, Adventive 
Plants. 


Technician, Quaternary 
transferred ex Herbarium. 


History, 


Vegetation Surveys. 
Flora Revision. 


Technician, Cytology, transferred ex 
Herbarium. 
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STAFF LIST 


(1.4.66) 


DIRECTOR: Dr E. J. GopLry 
ASSISTANT DIRECTOR: Mr A. J. HEALY 


RESEARCH STAFF 
Professional Division General Division 
Flora Revision 
Monocotyledones Dr Lucy B. Moore Miss R. J. CLARKE 
Dr ELIZABETH EDGAR 
Mr D. R. GIVEN 
Grasses Mr V. D. Zotov Miss J. BRAYBROOKE 
Adventive Plants Mr A. J. HEALY 
Mr B. E. V. PARHAM 
Horticultural Plants Mr W. R. SYKES 
Herbarium Mr T. W. RAwson Miss B. H. MACMILLAN 
Mr V. J. MYERs 
Miss K. O’ NEILL 


Genetics Dr E. J. GopLey 
Cytology Dr J. B. Harr Mr E. J. BEUZENBERG 
Miss B. E. PEARSON 
Experimental 
Taxonomy, Mr H. E. Connor Mr A. H. MAcRAE 
Ecology and Dr P. WARDLE Mr S. L. KIRCHER 
Vegetation Surveys Miss R. Mason Mrs M. J. A. BULFIN 
Mr G. C. KELLY 
Quaternary History Dr N.T. Moar Mrs A, F. WATKINS 
Botanical Artist Mr K. R. WEsT 
Librarian VACANCY 
Asst. Librarian Mrs M. E. BLACKMORE 


NORTH ISLAND SUB-STATION (TAITA) 
Ecology and Mr A. P. DRUCE 
Vegetation Surveys Mr I. A. E. ATKINSON 


EXPERIMENTAL GARDENS 
Officer in Charge: Mr I. C. BROWN 
Casual Staff: Mr K. Bartow, Mr P. Bartow, Mr C. Fietcuer, Mr J. 
PURCELL, Miss D. Smrru, Mr A. SmitH, MR R. SMITH. 


ADMINISTRATION 
Senior Clerk: VACANCY 
Typist: Miss A. F. DAVIDSON 
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